. Super-resolution microscopy has blossomed since, allowing researchers to see cellular processes unfolding at nanometre scales. "This is something that the field has desired since people first started looking through light microscopes," says Jan Liphardt, a biophysicist at the Lawrence Berkeley National Laboratory in California.
Since by different coloured light. By generating overlapping images in different colours and compiling them, the system can produce threedimensional images that have a spatial resolution ten times better than confocal images in each dimension, Zhuang says. Nikon's instrument, called N-STORM, should be available by May 2010.
Technology tweaks
The pioneers of super-resolution microscopy are continuing to improve their methods with better sample preparation, a few strategically placed pieces of hardware and more sophisticated algorithms.
One way to achieve greater resolution in fixed samples is to cut thinner slices of tissue. Some groups, including Zhuang's, are collaborating to combine STORM with array tomography, which involves embedding fixed tissue in resin and cutting ultrathin (50-200 nm) slices. "Array tomography is a potential adjunct to all the super-resolution methods, " says Stephen Smith of Stanford University in Palo Alto, California, who first described the method. Using this combination, his group has achieved a 14-fold improvement in axial resolution, and twofold improvements in the each of the two dimensions, compared with confocal imaging.
Other combination strategies are possible. For example, two-photon excitation microscopy, an established method that allows researchers to see further into tissues, can be combined with STED microscopy. Earlier this year, Hell's group used the technique on mammalian cell nuclei tagged with fluorescent nano particles, obtaining a resolution of less than 70 nm in the focal plane 1 . Bernardo Sabatini, a neurobiologist at Harvard Medical School in Boston, Massachusetts, used the same combination to image slender neuronal projections and dendritic spines in brain slices, which are not visible using conventional methods 2 . Sabatini and his team built the system themselves. They created the ring shape in the depletion laser using a phase plate to split the laser light so that one part served as the central spot and the other part as the ring. The result was a three-fold improvement in spatial resolution over normal two-photon techniques. 
